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RF AT PARTY TN TNTFRFST 

The real party in interest is Sharp Kabushiki Kaisha. The assignment of the inventors to 
this corporation was recorded on November 15, 2001, at Reel 012355, Frame 0500. 
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RELAXED APPEALS AND INTERFERENCES 

There are no related appeals or interferences known to Appellants, Appellants' legal 
representative, or the assignee which will directly affect or be directly affected by or have a 
bearing on the Board's decision in the pending appeal. 
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STATUS OF TT ATMS 
Claims 1-14 have been presented in this application. Claims 2-4 and 7-9 have been 
cancelled. Claims 1, 5, 6, and 10-14 stand finally rejected. Claims 1, 5, 6 and 10-14 are 
appealed. See the Claims Appendix attached hereto. 
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STATTTS OF AMENDMENTS 

An Amendment (after final rejection) was filed on November 23, 2005. This 
Amendment was not entered, according to an Advisory Action mailed by the U.S. Patent and 
Trademark Office on December 12, 2005. 

A clean set of the claims on appeal (i.e., the claims as pending prior to the Amendment 
After Final) is set forth in the Claims Appendix hereto. 
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STTMMAKV OF CLAIMED SUBJECT MATTER 

Independent claims 1, 10, 12 and 14 are pending in the application. 

The present invention provides optical data recording media which are resistant to 
deformation (e.g., warp) due to changes in humidity levels. Thus, the present invention provides 
optical data recording media which are resistant to warpage or deformation induced by changes 
in relative humidity (see, e.g., page 5, lines 10-13). More particularly, the present invention 
provides optical data recording media in which the expansion coefficient under humidity of the 
protective film and the transparent substrate are regulated to prevent a bending force that can 
induce a warp or bend in the medium. As discussed in the specification (e.g., at page 7, line 22 - 
page 8, line 8), warping of the medium due to changes in humidity is suppressed by reciting a 
relationship between the expansion coefficient under humidity of the protective film, and the 
expansion coefficient under humidity of the transparent substrate. By balancing the bending 
moments of the transparent substrate and the protective layer, warping due to changes in 
humidity is suppressed. 

Independent claim 1 recites an optical data recording medium including a transparent 
substrate, a thin film layer formed on the transparent substrate and a protective film which is 
mainly comprised of a resin and formed on the thin film layer for protecting the thin film layer 
(see, e.g., page 5, lines 14-25). In claim 1, an expansion coefficient under humidity of the 
protective film is greater than that of the transparent substrate, and is smaller than 5.5><10" 5 (1/%) 
and the thickness of the protective film is 5 jim to 20 nm (see, e.g., page 8, line 25 - page 9, line 
1, and Figure 7). 

Independent claim 10 recites an optical data recording medium comprising a transparent 
substrate, a thin film layer formed on the transparent substrate and a protective film which is 
mainly comprised of a resin and formed on the thin film layer for protecting the thin film layer. 
The thin film layer is a single layered or multilayered film including at least any one of a 
dielectric film, a recoding film and a reflective film, and an expansion coefficient under humidity 
{ratio of expansion (1/%) where a difference of relative humidity (vapor content/saturated vapor 
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amount at 25°C) is increased by 1%} of the protective film is greater than that of the transparent 
substrate and smaller than 5.5 *10" 5 (1/%), and a Young's modulus of the protective film is 
greater than 4.0 x 10 9 (Pa) and smaller than 1.0 * 10 10 (Pa), and the thickness of the protective 
film is 5 ^im to 20 ^im (see, e.g., page 8, line 15 - page 9, line 1, and Figure 7). 

Independent claim 12 recites an optical data recording medium includes a transparent 
substrate, a thin film layer formed on the transparent substrate and a protective film which is 
mainly comprised of a resin and formed on the thin film layer for protecting the thin film layer. 
The expansion coefficient under humidity, Young's modulus and thickness of the protective film 
are suitably adjusted so that the bending moments of the transparent substrate and the protective 
film generated by change in humidity are balanced with a neutral plane being a plane 
perpendicular to the film thickness direction and the position of the neutral plane is arranged 
within the thin film layer (see, e.g., page 13, line 19 - page 14, line 5, and page 17, lines 1-9). 

Independent claim 14 recites an optical data recording medium consisting essentially of a 
transparent substrate, a thin film layer formed on the transparent substrate and a protective film 
which is mainly comprised of a resin and formed on the thin film layer for protecting the thin 
film layer. According to claim 14, the expansion coefficient under humidity of the protective 
film is greater than that of the transparent substrate and smaller than 5.5* 10~ 5 (1/%) and the 
thickness of the protective film is 5 ^im to 20 jxm (see, e.g., page 8, line 25 - page 9, line 1, and 
Figure 7). 
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GRQUMDS HF RF.TFrTTON TO BF RF VTF.WFD ON APPF AT 

The only ground of rejection to be reviewed on appeal is: 

(1) Whether claims 1, 5, 6, and 10-14 are unpatentable under 35 USC §102(b) over JP 
2000-31 1381 to Tajima et al. (hereinafter "Tajima"). 
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ARGUMENT 
1 . Brief summary of argument 

A single Section 102(b) rejection based on a single document (Tajima et al.) is 
outstanding in this case. The rejection cannot be sustained. 

The cited document does not disclose or otherwise suggest (explicitly or inherently) 
Appellant's claimed invention. In particular, the document does not disclose optical recording 
media according to the pending claims, in which the expansion coefficient under humidity has a 
predetermined value. 

The rejected claims do not stand or fall together since certain claims are considered 
separately patentable. Appellant submits that all of the claims under appeal are patentable 
including for reasons set forth below. 
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2. Examiner's position 

The Examiner has acknowledged that the cited document (Tajima) does not describe all 
the features of Appellant's claimed invention. However, the Examiner has taken the position that 
the reference inherently discloses optical recording media having the properties of Appellant's 
claimed media. 

For example, the Examiner states that "[w]hile the expansion coefficient as a function of 
humidity is not disclosed, the effects certainly are." See page 4 of the Final Office Action dated 
August 23, 2005. The Examiner further asserts that the embodiments recited in Table 5 of 
Tajima satisfy the limitations of the instantly claimed invention and that "the data in the tables 
establishes this." 

3. Appellant's arguments 

A. The cited document does not disclose all the features of the claimed 
invention, explicitly or inherently. 

The Tajima Reference 

The Tajima reference is directed to optical recording media in which the warpage caused 
by temperature changes is reduced (see, e.g., the Abstract). 

At paragraphs [0035]-[0041], the Tajima reference discloses an example of an optical 
information recording medium made of three layers (a transparent substrate, a thin film layer, and 
a thin film protective coating). In this medium, the linear expansion coefficients and thicknesses 
of the transparent substrate and the thin film protective coat are adjusted to reduce the warp of 
the medium caused by temperature change. 

In paragraph [0024], the Tajima reference describes that, because the linear expansion 
coefficients of the transparent substrate and the thin film protective coating are greater than the 
linear expansion coefficient of the thin film layer, and because the thickness of the transparent 
layer is greater than the thickness of the thin film layer, the medium is warped in a direction 
toward the thin film protective coating defined as the plus (+) direction as the temperature 
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changes. 

Paragraphs [0049]-[0053] and Fig. 5 of the Tajima reference refer to Example 3 in which 
the medium further includes a substrate protective coating for reduction in an overshoot in the 
humidity change. In this medium, the moisture vapor transmissions of the substrate protective 
coating and the thin film protective coating are adjusted. Figure 5 of the Tajima reference shows 
that the medium of Example is warped in a direction toward the transparent substrate defined as a 
minus(-) direction after the passage of a predetermined time. 

From the above, it can be seen that the medium of the Tajima reference is warped in the 
direction towards the thin film protective coat defined as the plus (+) direction as the temperature 
changes, while it is warped in the direction towards the transparent substrate defined as a minus 
(-) direction after the passage of a predetermined time. In other words, the direction of warpage 
due to temperature change is opposite the direction of warpage due to humidity change. 

Tajima neither discloses nor suggests a substrate film or a protective film of an optical 
recording media which has an expansion coefficient under humidity of less than 5.5><10~ 5 (l/%), 
as recited in independent claims 1,10 and 14. Moreover, while Tajima does mention variations 
in camber-angle when humidity is changed, Tajima does not teach or suggest preventing 
humidity induced warpage or deformation by controlling the magnitude and ratio of the 
expansion coefficient under humidity of the protective layer or the transparent substrate. The 
four-layer structure disclosed by Tajima (e.g., in Figure 1) is similar to a conventional medium as 
described for Comparative Example 1 of the present specification, which, as mentioned below, 
has an expansion coefficient under humidity of 6.25 xl0" 5 (l/%). 
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B. The Tajima reference does not anticipate the pending claims. 

(i) Claims 7, 5, 6 and 10 

It is well-established that a claim is anticipated only if each and every element or feature 
of a claim is expressly or inherently described in a single prior art reference. See, e.g., MPEP 
2131. 

In the present case, the Examiner appears to agree that the Tajima reference does not 
expressly disclose all the elements of the presently-claimed invention. The Examiner 
nevertheless rejected the claims because "t[t]he examiner is holding a position of inherency." 
Final Office Action at page 4. 

Inherency, however, may not be established by probabilities or possibilities." MPEP 
21120V), citing In re Robertson, 169 F.3d 743, 745 (Fed. Cir. 1999) (citations omitted) 
(emphasis added). 

The Examiner asserts that the embodiments recited in Table 5 of Tajima satisfy the 
limitations of the instantly claimed invention and that "the data in the tables establishes this." 
Appellants respectfully disagree. Table 5 of the Tajima reference recites film thickness, Young's 
Modulus, Linear Expansion Coefficient and Moisture Permeation Degree. The Tajima reference 
is silent concerning expansion coefficient of humidity. 

From the discussion of the Tajima reference supra, it will be appreciated that the primary 
technical goal of the Tajima reference (reducing warpage caused by temperature change) is not 
readily applicable to the media of the invention, in which warpage due to changes in humidity is 
controlled by appropriate selection of the expansion coefficient under humidity of the protective 
film and of the transparent substrate, especially because the Tajima reference discloses media 
having opposite directions of warpage due to change in temperature and due to humidity change. 
One of ordinary skill in the art, upon reading the Tajima reference, would not recognize the 
reference as disclosing the optical recording media as presently claimed. 
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Tajima neither discloses nor suggests a substrate film or a protective film of an optical 
recording media which has an expansion coefficient under humidity of less than 5.5><10~ 5 (l/%) 
(as recited in independent claims 1, 10 and 14). Moreover, while Tajima does mention variations 
in camber-angle when humidity is changed, Tajima does not teach or suggest preventing 
humidity induced warpage or deformation by controlling the magnitude and ratio of the 
expansion coefficient under humidity of the protective layer and the transparent substrate. The 
four-layer structure disclosed by Tajima (e.g., in Figure 1 thereof) corresponds to a conventional 
medium as described for Comparative Example 1 of the present application, which, as mentioned 
below, has an expansion coefficient under humidity of 6.25 xl0" 5 (l/%). 

The Examiner also states (at page 3 of the Office Action) that the Comparative Example 
in the present specification meets the claim limitations (concerning humidity expansion 
coefficient). This statement is traversed. All the pending claims recite that the protective film of 
an optical recording media has an expansion coefficient under humidity of less than 5.5x10" 
5 (l/%). The Comparative Example to which the Examiner points describes a protective film 
having an expansion coefficient under humidity of 6.25 x 10" 5 (l/%), which is not within the 
recited range of pending claims 1 and 10 (or the claims dependent therefrom). 

The Examiner has also argued that "the humidity expansion coefficient is an inherent 
property of the material and that the protective layer of the prior art cited inherently meets this 
limitation." Final Office Action at page 3. The Examiner further states that 

"The examiner notes the materials disclosed in the instant application urethane, epoxy, 
polyester and polyether acrylates are disclosed as useful and meeting the material limitation of 
the claims in the instant specification. . ." 

The Examiner appears to take the position that all urethane, epoxy, polyester and 
polyether acrylates which can be used in optical recording media inherently possess expansion 
coefficient under humidity values specified in the pending claims. Moreover, the Office Action 
appears to aver that because warping or tilting in the optical recording media is bad, that any 
prior art optical recording media which is designed to prevent warp or tilt caused by any stimulus 
automatically must also satisfy the claim limitations of the instant application. 
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Appellants do agree that the expansion coefficient under humidity is an inherent property 
of a material. However, a mere assertion that a property is inherent is insufficient to prove that a 
reference is anticipatory. Although Appellants agree that certain urethane, epoxy, polyester or 
polyether acrylate materials are useful in the present invention, the pending claims further require 
that each material used in the protective layer or the transparent substrate possess specified 
values for the expansion coefficient under humidity. Thus, the instant invention contemplates 
fabrication of the transparent substrate and protective layer from materials such as urethane, 
epoxy, polyester or polyether acrylate materials (or polyolefin or polycarbonate) which possess 
the requisite expansion coefficient under humidity (e.g., as specified in independent claims 1,10 
and 14 and the claims dependent therefrom). While the Examiner states that "urethane, epoxy, 
polyester and polyether acrylates are disclosed as useful and meeting the material limitation for 
the protective layer," Appellants contend that the instant specification does not suggest that all 
polyester, epoxy, urethane or polyether acrylates are useful in the present invention. Rather, the 
present specification teaches that those materials meeting specified limitations of expansion 
coefficient under humidity (and in certain claimed embodiments, Young's modulus) are useful in 
the claimed invention. 

The claimed invention of claims 1,5,10-11 and 14 provides that the material of the 
protective film has an expansion coefficient under humidity value greater than that of the 
transparent substrate and that the expansion coefficient under humidity of the protective film is 
smaller than 5.5 * 1 0" 5 (1/%). As disclosed by the present specification, optical data recording 
media which satisfy the above requirements are particularly resistant to deformation or warpage 
caused by changes in humidity. 

For a reference to inherently disclose a feature not expressly disclosed, extrinsic evidence 
can be used to supply the missing feature if the extrinsic evidence "make[s] clear that the missing 
descriptive matter is necessarily present in the thing described in the reference and that it would 
be so recognized by persons of ordinary skill in the art. However, the Examiner has not provided 
any extrinsic evidence that the Tajima discloses all the features of the claimed invention. 

The Tajima reference does not disclose materials having the characteristics of the claimed 
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optical recording medium. Moreover, no extrinsic evidence has been presented to show or 
establish that the protective layers or transparent substrates of the optical recording media of 
Tajima necessarily possess t he expansion coefficient under humidity recited in claims 1,10 and 
14 (and the claims dependent thereupon). 

Appellants respectfully submit that the materials disclosed in the Tajima reference do not 
necessarily possess the properties of the claimed invention. Materials described in similar 
general terms can and often do have quite different properties, including different expansion 
coefficient under humidity. It is clear that a reference disclosing a urethane acrylate, epoxy 
acrylate, or polyester or polyether acrylate would not necessarily provide a disclosure of a 
material having the claimed expansion coefficient under humidity. 

(ft) Independent Claim 12 

Appellants further note that the Examiner does not appear to have specifically addressed 
claim 12, in which an expansion coefficient under humidity, Young's modulus and thickness of 
the protective film are suitably adjusted so that the bending moments of the transparent substrate 
and the protective film generated by change in humidity are balanced with a neutral plane being a 
plane perpendicular to the film thickness direction and the position of the neutral plane is 
arranged within the thin film layer. The Examiner has not provided any evidence at all that the 
Tajima reference discloses (whether expressly or inherently) all the limitations of pending claim 
12. Claim 12 is not even mentioned in the Final Office Action other than in the bare listing of 
claims rejected. 

In the absence of any showing whatsoever that the Tajima reference discloses all the 
elements of pending claim 12, anticipation has not been established and the rejection cannot 
stand. Appellants respectfully contend that the Tajima reference does not teach or suggest the 
optical recording medium as claimed in pending claim 12. 
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(Hi) Independent Claim 14 

In addition to the arguments presented above in Section (i) with respect to claims 1 and 
10 (which also apply mutatis mutandis to claim 14), pending claim 14 recites that as optical data 
recording medium consists essentially of a transparent substrate, a thin film layer formed on the 
transparent substrate and a protective film which is mainly comprised of a resin and formed on 
the thin film layer for protecting the thin film layer, wherein the thin film layer is a single layered 
or multilayered film including at least any one of a dielectric film, a recording film and a 
reflective film, and an expansion coefficient under humidity of the protective film is greater than 
that of the transparent substrate and smaller than 5.5* 10" 5 (1/%) and the thickness of the 
protective film is 5 |^m to 20 |xm. This optical data recording medium is not disclosed by 
Tajima, which discloses, e.g., a four-layered structure (see Figure 1) having an additional layer. 

C. Comparative data effectively rebuts any prima facie case of anticipation that 
may be contended to exist 

Moreover, while Appellant fully believes that a prima facie case of anticipation under 35 
U.S.C 102(b) has not been made by the Examiner, it is also believed that previously-presented 
test data fully rebuts any prima facie case that may be contended to exist. 

In the "Amendment and Response" dated June 10, 2005 (a copy of the pertinent part of 
which is attached hereto), Appellants demonstrated that ultraviolet light curing resins do not all 
inherently have the properties of the presently-claimed optical recording media. Appellants 
measured the expansion coefficient under humidity of a medium having the composition shown 
in Example 3 of an alleged prior art reference (Tachibana, no longer applied to the pending 
claims). As a result of the measurement, it was found that the prior art medium has an expansion 
coefficient under humidity of 5.79 x 10" 5 (1/%), which is outside the claimed value of less than 
5.5 x 10" 5 (1/%) recited in independent claims 1, 10 and 14 (and the claims dependent thereon). 



Appellants: N. Takamori et al. 
U.S. Serial No. 10/002,952 
Brief on Appeal 
Page 18 of 25 

See page 16 of the Amendment and Response dated June 10, 2005. 

Appellants contend that this experiment provides additional support for Appellants' 
contention that the cited references do not necessarily disclose materials for optical data 
recording media having the properties of the claimed media. Appellants therefore contend that 
the inherency rejection cannot be maintained. 

In summary, the Tajima reference does not teach or suggest optical recording media of 
the present claims which are resistant to deformation or warpage induced by changes in relative 
humidity. Moreover, the Tajima reference does not teach or suggest that the materials used in the 
fabrication of the optical recording media should be selected to have low expansion coefficients 
under humidity or that the expansion coefficient for the protective layer should be greater than 
that of the transparent substrate. 

» 

D. The remaining claims on appeal are separately patentable 

The Tajima reference also provides no disclosure of other aspects of Appellant's claimed 
invention. 

a) Claim 11 

Claim 1 1 is separately patentable for the above-stated reasons and further because the 
Tajima reference fails to teach or suggest the optical recording medium of claim 1 wherein the 
expansion coefficient under humidity of the protective film is 7 or less times as great as that of 
the transparent substrate, the expansion coefficient under humidity being greater than 7 x 10" 6 
(1/%) and smaller than 5 x 10' 5 (1/%), and a Young's modulus of the protective film is greater 
than 4.0 * 10 9 (Pa) and smaller than 1 .0 * 10 10 (Pa). The Tajima reference does not teach or 
suggest this feature of claim 11. 
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b) Claim 13 

Claim 13 is separately patentable for the above-stated reasons and further because the 
Tajima reference fails to teach or suggest the optical recording medium of claim 1 wherein the 
expansion coefficient under humidity of the protective film is greater than that of the transparent 
substrate and smaller than 1 .6 x 10" 5 (1/%). The Tajima reference does not teach or suggest this 
feature of claim 13. 
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SUMMARY 



Appellants submit that all of the claims under final rejection are in condition for 
allowance and should be allowed, and that the Final Office Action should be vacated. 



If for any reason a fee is required, a fee paid is inadequate or credit is owed for any excess 
fee paid, you are hereby authorized and requested to charge Deposit Account No. 04-1105, under 
Reference No. 56710 (70801), Customer No. 21874. 



Respectfully submitted, 



Date: August 23, 2006 




Mark D. Russett 
(Reg. No. 41,281) 

EDWARDS ANGELL PALMER & DODGE LLP 

P. O. Box 55874 

Boston, MA 02205 

Tel. (617) 439-4444 

Fax (617)439-4170 

Customer No.: 21874 
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CLAIMS APPENftTX 

1 . An optical data recording medium comprising a transparent substrate, a thin film 
layer formed on the transparent substrate and a protective film which is mainly comprised of a 
resin and formed on the thin film layer for protecting the thin film layer, wherein the thin film 
layer is a single layered or multilayered film including at least any one of a dielectric film, a 
recording film and a reflective film, and an expansion coefficient under humidity [ratio of 
expansion (1/%) where a difference of relative humidity (vapor content/saturated vapor amount 
at 25 °C) is increased by 1%] of the protective film is greater than that of the transparent substrate 
and smaller than 5.5><10" 5 (1/%) and the thickness of the protective film is 5 jam to 20 jam. 

2. - 4. (Cancelled). 

5. An optical data recording medium according to claim 1, wherein the transparent 
substrate is made of a polycarbonate or a polyolefin and a thickness thereof is about 0.5 mm. 

6. An optical data recording medium according to claim 1, wherein the protective 
film is made of an ultraviolet light curing resin. 

7. - 9. (Cancelled). 

10. An optical data recording medium comprising a transparent substrate, a thin film 
layer formed on the transparent substrate and a protective film which is mainly comprised of a 
resin and formed on the thin film layer for protecting the thin film layer, wherein the thin film 
layer is a single layered or multilayered film including at least any one of a dielectric film, a 
recoding film and a reflective film, and an expansion coefficient under humidity {ratio of 
expansion (1/%) where a difference of relative humidity (vapor content/saturated vapor amount 
at 25°C) is increased by 1%} of the protective film is greater than that of the transparent substrate 
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and smaller than 5.5 *10~ 5 (1/%), and a Young's modulus of the protective film is greater than 4.0 
x 10 9 (Pa) and smaller than 1.0 x 10 10 (Pa), and the thickness of the protective film is 5 ^m to 20 
|nm. 

11. An optical data recording medium according to claim 1 , wherein the expansion 
coefficient under humidity of the protective film is 7 or less times as great as that of the 
transparent substrate, the expansion coefficient under humidity being greater than 7 x 10" 6 (1/%) 
and smaller than 5 x 10' 5 (1/%), and a Young's modulus of the protective film is greater than 4.0 
x 10 9 (Pa) and smaller than 1.0 x 10 10 (Pa). 

12. An optical data recording medium comprising a transparent substrate, a thin film 
layer formed on the transparent substrate and a protective film which is mainly comprised of a 
resin and formed on the thin film layer for protecting the thin film layer, 

wherein the thin film layer is a single layered or multilayered film including at least any 
one of a dielectric film, a recording film and a reflective film, and 

wherein an expansion coefficient under humidity, Young's modulus and thickness of the 
protective film are suitably adjusted so that the bending moments of the transparent substrate and 
the protective film generated by change in humidity are balanced with a neutral plane being a 
plane perpendicular to the film thickness direction and the position of the neutral plane is 
arranged within the thin film layer. 

13. An optical data recording medium according to claim 1, wherein the expansion 
coefficient under humidity of the protective film is greater than that of the transparent substrate 
and smaller than 1.6 xlO" 5 (1/%). 

14. An optical data recording medium consisting essentially of a transparent substrate, 
a thin film layer formed on the transparent substrate and a protective film which is mainly 
comprised of a resin and formed on the thin film layer for protecting the thin film layer, wherein 
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the thin film layer is a single layered or multilayered film including at least any one of a dielectric 
film, a recording film and a reflective film, and an expansion coefficient under humidity [ratio of 
expansion (1/%) where a difference of relative humidity (vapor content/saturated vapor amount 
at 25°C) is increased by 1%] of the protective film is greater than that of the transparent substrate 
and smaller than 5.5><10" 5 (1/%) and the thickness of the protective film is 5 jxm to 20 jim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optical information record medium which can 
suppress the curvature by the environmental variation or aging especially about the optical information record medium which 
records or reproduces information. 
[0002] 

[Description of the Prior Art] Drawing 1 is the cross section showing the composition of an optical information record medium. 
Drawing 6 is the plan (a) and side elevation (b) of the optical information record medium. 

[0003] As this optical information record medium is shown in drawing 1 and 6, the monolayer which consists of thin films, such 
as dielectric films 41 and 43 (silicon nitride etc.), record film 42 (TbFeCo etc.), and the reflective films 44 (aluminum etc.), by 
the spatter etc., or the thin film layer 40 which consists of a multilayer is formed on the disc-like substrate 20 which consists of a 
polycarbonate etc. Moreover, the substrate protective coat 30 to which the thin film protective coat 50 by the resin film etc. 
consists of a resin etc. on the optical plane of incidence of a substrate is formed on this thin film layer 40. The thickness of 
10-300 [nm], and the thin film protective coat 50 is [ the thickness of 1-30 [mum] and the substrate protective coat 30 ] 1-30 
[mum], and, as for the thickness of the monolayer in which, as for the thickness of each of these layer and a film, a substrate 20 is 
formed by about 1.2 [mm], the spatter, etc., or the multilayered-film layer 40, most overall thickness is occupied by the 
polycarbonate substrate 20. For this reason, the most depended for the rigidity of an optical information record medium on the 
polycarbonate substrate 20, and since the polycarbonate substrate 20 was thick enough, the deformation by the environmental 
variation (temperature-and-humidity change) was very small. For this reason, in almost all cases, the balance of the stress or the 
bending moment which are generated on each class was not usually taken into consideration. 

[0004] However, in an optical information record medium, the further high-density record reproduction is called for, and in order 
to suppress generating of aberration, it is in the inclination (example 1.2[mm] ** ->0.6[mm] **) which a substrate 
thin-shape-izes. In this case, naturally the problem that fall, deformation resulting from the stress generated on each class which 
forms the optical information record medium by the environmental variation (temperature-and-humidity change) becomes large, 
and informational record reproduction becomes difficult produces the rigidity of an optical mforrnation record medium. 
Therefore, when a substrate becomes thin and rigidity falls, the optical information record medium with the high performance for 
environment is called for. 

[0005] The technique of curving in JP,4-195745,A at the rear face (near field in which a thin film layer is not formed) of a 
substrate, and preparing the dielectric film for prevention as the technique of suppressing deformation of an optical infonnation 
record medium, is proposed. 

[0006] Drawing 7 is the cross section showing the composition of this optical information record medium. In addition, in 
drawing 7 , the same sign is attached about the same portion as drawing 1 . It enables it to prevent the curvature of an optical 
information record medium for an optical information record medium by this as symmetrical structure to the transparent 
substrate 20 here by forming a dielectric layer 60 in the optical incidence side of the polycarbonate substrate 20, and making 
equivalent the expansion coefficient of the record film 42 and the dielectric layer 60 which are located in the both sides of the 
transparent substrate 20, as shown in drawing 7 . 

[0007] Moreover, lessening the curvature by the temperature rise of an optical disk is indicated by JP, 10-641 19, A by applying a 
thin film protective coat thickly. 

[0008] Moreover, in the optical Morrnation record medium which has the thin film protective coat 50 as shown in drawing 8 , 
the thin film layer 40, a substrate 20, and the substrate protective coat 30, what formed the moisture permeation prevention film 
70 which consists of Si02 or A1N between a substrate 20 and the substrate protective coat 30 is proposed by JP,4~364248,A by 
making for an optical information record medium to curve by humidity into a problem. In addition, in drawing 8 , the same sign 
is attached about the same portion as drawing 1 . 
[0009] 

[Problem(s) to be Solved by the Invention] however, by the technique (refer to drawing 7 ) of a publication, to JP,4- 195745, A 
Since there is the need of preparing a dielectric layer in the optical incidence side of a substrate by the spatter etc., In production, 
after forming a thin film layer in the field of one side to a substrate, while it is necessary to form a dielectric layer in the field of 
**** repeat ******** and a process complicates the substrate, expensive rank-ization of a production facility is **(ed), and there 
is a problem of leading to a cost rise. 
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[0010] Moreover, by technique given in JP, 10-641 19, A, the thickness of a thin film protective coat becomes thick too much, and 
there is a problem that there is manufacture top difficulty. Moreover, for example, when an optical information record medium is 
a magneto-optic-recording medium, the thickness of a thin film protective coat is thick, it is desirable to approach to reverse the 
magnetic field impressed at the time of record at high speed in a magnetic field generating means and a thin film layer, and it is 
a bird clapper ** degradation of magnetic properties and ] a problem. 

[001 1] Furthermore, since the need of preparing Si02 and A1N by the spatter etc. is in the optical incidence side of a substrate 
also by technique (refer to drawing 8 ) given in JP,4-364248,A, In production, after forming a thin film layer in the field of one 
side to a substrate, while it is necessary to form a dielectric layer in the field of**** repeat ******** and a process complicates 
the substrate, expensive rank-ization of a production facility is **(ed), and there is a problem of leading to a cost rise. 
[0012] this invention aims at being made in order to solve the above-mentioned technical problem, being able to prevent the 
deformation (curvature) accompanying temperature-and-humidity change, and offering an optical information record medium 
with the easy manufacture. 
[0013] 

[Means for Solving the Problem] An optical information record medium according to claim 1 is characterized by for the neutral 
plane of deformation of the direction of thickness by the temperature change at the time of record reproduction to be near [ a thin 
film layer ] the above in the optical information record medium which has at least a transparent substrate, the thin film layer 
which is formed on this transparent substrate and contains either record film or a reflective film at least, and the thin film 
protective coat which makes a principal component the resin formed on this thin film layer. 

[0014] The bending moment which receives a transparent substrate, the thin film layer which is formed on this transparent 
substrate and contains either record film or a reflective film at least, and the thin film protective coat which makes a principal 
component the resin formed on this thin film layer from the both sides in the direction of thickness [ near / aforementioned / the 
thin film layer ] in the optical information record medium which it has at least is in abbreviation etc. by carrying out, and an 
optical information record medium according to claim 2 is characterized by things. 

[0015] In the optical information record medium which has at least the thin film layer which an optical information record 
medium according to claim 3 is formed on a transparent substrate and this transparent substrate, and contains either record film 
or a reflective film at least, and the thin film protective coat which makes a principal component the resin formed on this thin 
film layer, the aforementioned thin film protective coat is characterized by either [ at least ] the Young's modulus or coefficient 
of linear expansion being larger than the aforementioned transparent substrate. 

[0016] An optical information record medium according to claim 4 is characterized by the thickness of the aforementioned thin 
film protective coat being 20 micrometers or less in an optical information record medium according to claim 1 to 3. 
[0017] The thin film layer which an optical information record medium according to claim 5 is formed on a transparent substrate 
and this transparent substrate, and contains either record film or a reflective film at least, In the optical information record 
medium which has at least the thin film protective coat which makes a principal component the resin formed on this thin film 
layer, and the substrate protective coat which makes a principal component the resin formed in the optical incidence side of the 
aforementioned transparent substrate, it is characterized by the moisture vapor transmission of the aforementioned substrate 
protective coat being smaller than the moisture vapor transmission of the aforementioned thin film protective coat. 
[0018] The neutral plane of deformation of the direction of thickness according [ an optical information record medium 
according to claim 6 / on an optical information record medium according to claim 5 and ] to the temperature change at the time 
of record reproduction is near [ a thin film layer ] the above, and it is characterized by the thickness of the aforementioned thin 
film protective coat being thicker than the thickness of the aforementioned substrate protective coat. 

[0019] In addition, in the claim 1, in formula (1) - (5) mentioned later, the neutral plane of deformation shows the field expressed # 

with the value of y, when camber-angle theta becomes abbreviation 0. 

[0020] 

[Embodiments of the Invention] (Gestalt 1 of operation) Hereafter, although the optical information record medium of the gestalt 
of this operation is explained, the principle of this invention is explained first. 

[0021] ** As the term of a principle Prior art explained, with the optical information record medium given in JP,4-195745,A 
(refer to drawing 7 ), the curvature of an optical information record medium was suppressed with constituting a layer so that it 
may become symmetrical to the transparent substrate 20. 

[0022] On the other hand, this invention person sets to the optical information record medium which has the thin film protective 
coat 50 as shown in the cross section of drawing 1 , the thin film layer 40, the transparent substrate 20, and the substrate 
protective coat 30. (a) The point which can suppress curvature by setting the thin film layer 40 as the center of deformation by 
the temperature change, i.e., constituting symmetrically to a thin film layer, and the point which combines with suppression of (b) 
curvature and can make thin thickness of the thin film protective coat 50 were found out. Hereafter, it explains in more detail. 
[0023] As shown in drawing 1 , generally an optical information record medium On the transparent substrates 20, such as a 
polycarbonate, by the spatter etc. Dielectric films 41 and 43 (silicon nitride etc.), While having the monolayer or the multilayer 
thin film layer 40 which consists of thin films, such as record film 42 (TbFeCo etc.) and the reflective films 44 (alurninum etc.), 
and forming the thin film protective coat 50 which makes a resin a principal component on the thin film layer 40 In order to 
protect the transparent substrate 20 on the opposite field of the transparent substrate 20, the substrate protective coat 30 which 
makes a resin a principal component is formed. 

[0024] Thus, the optical information record medium usually consists of multilayers, for this reason, originates in a difference of 
the coefficient of linear expansion which is the physical-properties value of each class etc., and brings a result from which the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_c 



stress generated on each class at the time of a temperature change differs. Specifically, generally, the coefficient of linear 
expansion of the transparent substrate 20 which consists of a polycarbonate and the substrate protective coat 30, and the thin film 
protective coat 50 is large as compared with it of the thin film layer 40, and the expansion to radial [ of the substrate of the thin 
film layer 40 ] becomes very small as compared with other each class. Moreover, the thickness of the transparent substrate 20 is 
very large as compared with the thickness of the substrate protective coat 30 and the thin film protective coat 50, and the Young's 
modulus of each thin film of the thin film layer 40 becomes very large as compared with other layers. For this reason, if a 
temperature change arises, as a result, the optical information record medium 10 will be perpendicular to radial, and the 
curvature with small expansion of the thin film layer 40 which goes to the thin film protective coat 50 side in the direction of 
thickness will become easy for it to compare a thing and for expansion of the transparent substrate 20 to become large, and to 
produce it. Drawing 2 is a ** type view explaining the curvature, (a) is a plan and (b) is a side elevation. 
[0025] In order to prevent this curvature with the form of this operation, by adjusting the coefficient of linear expansion of the 
thin film protective coat 50 formed on the thin film layer 40, Young's modulus, and thickness, to the thin film layer 40, it is 
contained in bending moment **** of the bending moment by the transparent substrate 20, and a retrose, and the thin film layer 
40, and the deformation (curvature as shown in drawing 2 ) by the temperature change is suppressed by making a field parallel to 
a film surface into the neutral plane of deformation. 

[0026] The following approximation calculations can perform a setup of the coefficient of linear expansion of the above thin film 
protective coats 50, Young's modulus, and thickness. 

[0027] Although the stress (axial tension) committed to radial at the time of a temperature change, the stress committed to a 
circumferencial direction, and the stress committed in the direction of thickness occur in the optical information record medium 
10 In order that the optical information record medium 10 may work uniformly [ since it is disc-like / the stress committed to a 
circumferencial direction becomes uniform within a periphery, and / the force of the direction of thickness ] within each class, 
Since it can assume that it does not contribute to deformation, deformation (refer to drawing 2) of the optical information record 
medium 10, i.e., curvature , can be replaced by the curvature in the multilayer beam equivalent to the cross-section section. 
Drawing 3 is drawing showing the multilayer beam. In addition, although drawing 3 shows the n layer beam, this n is the number 
of layers of an optical information record medium, and, in the case of the optical information record medium of drawing 1 , is n= 
7. 

[0028] Formula (1) - (5) drawn from the axial tension Pi (i= 1, 2, -, n) of each class and balance of the bending moment Mi can 
express the degree theta of camber angle at the time of the temperature change in this multilayer beam. 
[0029] 
[Equation 1] 

m,A ... (i) 

aT+ -3 !_- a . + r+— ... (2) 

° J bt.^ 2R, ,+ ' bt M E M 2R M 

|/>=0 (3) 

t H-^-ij + ^y-r, -^-H-P^-r, -t, i-)-0 <4) 

0 = tan -.^Lij. ... (5) 

[0030] In addition, each sign in formula (1) - (5) is the coefficient of linear expansion of alphai:i layer. Young's modulus ti:i 
layer thickness of an Ei:i layer The bending moment in the axial-tension Mi:i layer in an Pi:i layer Ri: The secondary 
cross-section moment of a radius-of-curvature Ii:i layer b: Width of face of a beam (it considers as a unit length) 
T: Change temperature L: The degree of camber angle with a length [ in the neutral plane position theta:maximum displacement 
section of the length y:n layer beam of a beam ] of 4mm is shown. Moreover, since it is far small as compared with radius of 
curvature, the radius of curvature in each class (i= 1, 2, -, n) makes thickness of each class the same (R1=R2=R3=~ =R). 
Moreover, the change temperature T is the change temperature within the service-temperature environment (generally -15 
degrees C - 80 degrees C) of an optical information record medium 

[0031] And so that theta may become small, when y is set up in the thin film layer 40 in this formula (1) - (5) that is, if the 
thickness of each class (especially thin film protective coat 50 (being beforehand decided with the property of an optical 
information record medium about the thin film layer 40 - ** - many)), coefficient of linear expansion alpha, and Young's 
modulus E are determined that radius of curvature R will become large The optical information record medium which can 
suppress the curvature of drawing 2 accompanying a temperature change can be obtained. 

[0032] By the way, if the thickness of the thin film protective coat 50 becomes thick in an optical information record medium, it 
will become difficult to form it on a spin coat. Moreover, if the thickness of the thin film protective coat 50 becomes thick when 
an optical information record medium is a magneto-optic-recording medium, the distance of the magnetic head and the thin film 
layer 40 will separate, and it is not desirable on magnetic properties. As for the thickness of these things to the thin film 
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protective coat 50, it is still better desirable to set it as 20 micrometers or less 30 micrometers or less. Therefore, as a thin film 
protective coat 50, while fulfilling the above-mentioned thickness conditions (30 micrometers or less (desirably 20 micrometers 
or less)), it is required to select the material of the coefficient of linear expansion alpha which can make theta small in 
above-mentioned formula (1) - (5), and Young's modulus E. Formula (1) If at least one side of coefficient of linear expansion 
alpha and Young's modulus E is large according to - (5), even if thickness is small, it is possible to make theta small. 
[0033] Since each class (especially thin film protective coat 50) is set up so that the neutral plane of the deformation at the time 
of a temperature change may come by the optical information record medium of the form, of this operation in the thin film layer 
40 as explained above, generating of curvature can be suppressed. Moreover, the over shoot of the variation rate which 
deformation of the latest thin film layer 40 of deformation velocity becomes very small in each class which constitutes the optical 
information record medium, and poses a problem at the time of an actual temperature change also becomes a small thing. 
Furthermore, since what is necessary is to form in the optical incidence side of the transparent substrate 20 only the substrate 
protective coat 30 which makes a resin a principal component, it can manufacture easily with a spin coat etc. and a 
manufacturing process can be simplified. 

[0034] In addition, although the above-mentioned explanation described setting up each class (especially thin film protective 
coat 50) using the material property of all the layers that constitute an optical information record medium so that the neutral 
plane of deformation by the temperature change might exist in the interior of the thin film layer 40 Since each class which 
constitutes the thin film layer 40 in an optical information record medium is generally very thin, It may consider that the thin film 
layer 40 is one layer, and you may set up each class (especially thin film protective coat 50) so that the bending moment which 
the both sides (one side is the transparent substrate 20 and the substrate protective coat 30, and the other side is the thin film 
protective coat 50) give by the temperature change to the thin film layer 40 may carry out an abbreviation denial mutually. Even 
in this case, ****** can make abbreviation of the curvature by the temperature change of the thin film layer 40 there be nothing. 
If an example is taken [ that the thickness of the transparent substrate 20 is large for making small thickness of the thin film 
protective coat 50 (30 micrometers or less (desirably 20 micrometers or less)) at this time, and ], at least one side of the 
coefficient of linear expansion alpha of the thin film protective coat 50 and Young's modulus E needs to be larger than the 
transparent substrate 20. 

[0035] ** Explain an example, next the example of the optical information record medium formed based on the above-mentioned 
principle. In addition, this example assumes that the thin film layer 40 consists only of one layer of aiumimium nitride. This is 
because, as for deformation of the thin film layer 40, dielectric layers, such as aiumimium nitride, generally mainly become the 
cause in many cases. Moreover, this example shows the example without the substrate protective coat 30. When the substrate 
protective coat 30 exists, it is necessary to set up each class (especially thin film protective coat 50) also in consideration of it. 
[0036] As an example 1, the medium by which an aiumimium nitride thin film layer (thin film layer 40) and the formula (1) 
ultraviolet-rays (UV) hardening resin 1 (thin film protective coat 50) of the conditions designed using - (5) were formed on the 
polycarbonate substrate (transparent substrate 20) was formed. Moreover, the optical iriforrhation record medium with which an 
aiumimium nitride thin film layer and conventional ultraviolet-rays (UV) hardening resin 2 (thin film protective coat) were 
formed on the polycarbonate substrate as an example 1 of comparison was formed. The composition of an example 1 and the 
example 1 of comparison is shown in Tables 1 and 2, respectively. 
[0037] 
[Table 1] 
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[0038] 
[Table 2] 
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[0039] As shown in Tables 1 and 2, the difference among both is mainly the coefficient of linear expansion of UV hardening 
resin (thin film protective coat 50), and the direction of an example 1 is using [ coefficient of linear expansion ] the large thing. 
In addition, as a transparent substrate 20, both are using bore phi 15mm and the thing with an outer diameter of 120mm 
[0040] The temperature change (the above-mentioned T= 30 degrees C) which rises at 25 degrees C -> 55 degrees C to the 
medium of an example 1 and the example 1 of comparison was given, and aging of the variation of camber-angle theta in the 
periphery section (r= 56mm) at that time was measured. In addition, in an ordinary temperature state, since the medium has an 
original camber angle, the reason for having measured the variation of not the camber angle itself but a camber angle is because 
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it is disqualified for deformation by the temperature change being shown. 

[00411 Drawing 4 is drawing showing the result. The variation of the camber angle of the medium of an example 1 of both 
maximum and a steady state value, is smaller than the medium of the example 1 of comparison, and it turns out that deformation 
is suppressed. Moreover, it turns out that according to the example 1 big curvature does not arise [ temperature ] from this 
drawing temporarily by change even if it is thickness 20 micrometers or less. Furthermore, although the variation of 
camber-angle theta expected using above-mentioned formula (1) - (5) is written together to drawing 4 , as for near and its 
approximation, it turns out that approximation by above-mentioned formula (1) - (5) actually conforms to an actual measurement 
very much. 

[0042] Next, the medium (example 2) which used UV hardening resin 3 with big Young's modulus is explained. The media of 
this example 2 differ in the medium of an example 1, and the property of UV hardening resin. The composition of an example 2 
is shown in Table 3. 
[0043] 
[Table 3] 
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[0044] When the variation of camber-angle theta is expected about the medium of this example 2 using above-mentioned 
formula (1) - (5), the value is 5.18 [mrad] and it turns out that the curvature which originates in a temperature change sharply as 
compared with the above-mentioned example 1 of comparison is decreasing. 

[0045] As mentioned above, since it can suppress that big curvature arises also temporarily by the temperature change according 
to the optical information record medium of the gestalt of this operation, it can suppress that problems, such as poor 
reproduction, also produce **** in the temperature rise at the time of record reproduction. Moreover, thickness of the thin film 
protective coat 50 can be made thin. 

[0046] (Gestalt 2 of operation) The gestalt of this operation explains the optical information record medium which can prevent 
deformation by humidity. 

[0047] ** Since the substrate which consists of a polycarbonate etc. as a transparent substrate 20 is used for the optical 
information record medium 10 given in drawing 1 which carried out principle ****, when the circumference becomes highly 
humid, the transparent substrate 20 expands according to moisture absorption. And thereby, deformation arises in the optical 
information record medium 10. Since the moisture vapor transmission of the substrate protective coat 30 became [ the 
deformation velocity of a substrate 20 ] larger than the deformation velocity of the thin film protective coat 50 especially when 
large as compared with the moisture vapor transmission of the thin film protective coat 50, the over shoot of a big variation rate 
occurred at the time of actual humidity, and it had become a big problem on practical use. 

[0048] With the gestalt of this operation, the problem at the time of practical use is solved by making small the moisture vapor 
transmission of the substrate protective coat 30 as compared with the moisture vapor transmission of the thin film protective coat 
50, and suppressing this over shoot. 

[0049] ** The medium which added the substrate protective coat 30 which consists of UV hardening resin 4 to the medium given 
in the above-mentioned example 1 as an example example 3 was formed. Moreover, the medium which added the substrate 
protective coat 30 which consists of UV hardening resin 5 to the medium given in the above-mentioned example 1 as an example 
2 of comparison was formed for comparison. The moisture vapor transmission of each UV hardening resin in this example 3 and 
the example 2 of comparison is shown in Table 4. 
[0050] 
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[0051] To the medium of this example 3 and the example 2 of comparison, humidity (ambient humidity is changed to 50% -> 
90%) was given, and aging of the variation of camber-angle theta in the periphery section (r= 56mm) of each medium was 
measured. 

[0052] Drawing 5 is drawing showing the result. It turns out that the maximum (it generates at the time of overshoot) of the 
variation of the camber angle of an example 3 becomes a very small thing as compared with it of the example 2 of comparison, 
and deformation by humidity is suppressed. 

[0053] Thus, according to the optical information record medium of the form of this operation, even if humidity changes, it can 
suppress that big curvature does not arise temporarily and problems, such as poor reproduction, arise at the time of record 
reproduction. 
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[0054] In addition, also in the optical information record medium of the form of this operation, so that it may have the neutral 
plane of deformation by the temperature change in the thin film layer 40 like a publication in the form 1 of operation Moreover, 
so that the bending moment which the both sides (one side is the transparent substrate 20 and the substrate protective coat 30, 
and the other side is the thin film protective coat 50) give by the temperature change to the thin film layer 40 may carry out an 
abbreviation denial mutually If a setup of the thin film protective coat 50 and the substrate protective coat 30 is performed, not 
only prevention of deformation resulting from the humidity in the form of this operation but the deformation resulting from a 
temperature change can be prevented. 

[0055] When preparing the neutral plane of deformation in the thin film layer 40 as mentioned above, since the one thinner than 
the thickness of the thin film protective coat 50 is good, as for the thickness of the substrate protective coat 30 which generally 
becomes the incidence side of a light beam, it is desirable to choose the protective coat material which has coefficient of linear 
expansion which fills it. 

[0056] In addition, although the medium was constituted from a form of the above operation so that the neutral plane of 
deformation might be located in a thin film layer, you may be near the thin film layer. Of course, it is desirable when that it is in a 
thin film layer decreases deformation. 

[0057] The principle of this invention explained in the form 1 of the above operation and the form 2 of operation is realized 
when a polycarbonate substrate thinner than examples 1-3 etc. is used. The example is explained below. 

[0058] The medium of composition of being shown in r the following table 5 was formed using the transparent substrate of 0.5mm 

of board thickness as an example 4. 

[0059] 
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[0060] The variation of camber-angle theta at the time of the temperature change of the medium of this example 4 and humidity 
was measured. Drawing 9 and 10 are drawings showing the result. In addition, the sizes of a transparent substrate are bore 
phi7mm and outer-diameter phi50mm. 

[0061] Drawing 9 shows the variation of camber-angle theta in the periphery section of the medium when changing atmosphere 
from 50% of temperature humidity of 25 degrees C to 30% of temperature humidity of 70 degrees C. Also setting in this result, 
when basis board thickness was thinner (an example 4 0.5mm), the variation of the curvature at the time of a temperature change 
was about 3 mrads. Since the variation of curvature had exceeded far 10 mrads when the thin transparent substrate of the 
conditions of Table 5 was used by the conventional technique, it turns out that change of curvature can be sharply suppressed by 
this invention. 

[0062] Moreover, drawing 10 shows the variation of camber-angle theta in the periphery section of the medium when 
atmosphere changing humidity from 60% of temperature humidity of 25 degrees C to 90% of temperature humidity of 25 
degrees C It also set, when basis board thickness was thinner than this result (an example 4 0.5mm), and it turns out that the 
variation of the curvature at the time of humidity is very small. 
[0063] 

[Effect of the Invention] By constituting from this invention, as the neutral plane at the time of deformation according an optical 
information record medium to a temperature change is near [, such as a magnetic film, ] the thin film layer (desirably inside of a 
thin film layer), deformation at the time of a temperature change can be made small, and the reliability of record reproduction 
can be raised. 

[0064] Moreover, in the above-mentioned optical information record medium, thickness of a thin film protective coat can be 
made thin by preparing a thin film protective coat at least with bigger one side of Young's modulus and coefficient of linear 
expansion than a transparent substrate. While manufacture becomes easy by this, in the case of a magneto-optic-recording 
medium, the magnetic properties can be unproved. 

[0065] Moreover, by preparing the substrate protective coat which has a moisture vapor transmission smaller than the moisture 
vapor transmission of a thin film protective coat in an optical information record medium, the deformation at the time of 
humidity becomes small, and can raise the reliability of record reproduction. 
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Moreover, Applicants have measured the expansion coefficient under humidity 
of a medium having the composition shown in Example 3 of Tachibana (see Example 
3, Column 8, lines 47-61). 

Example 3 of Tachibana 



KAYARAD DPCA-30: 70 wt. % (described in Tachibana as a caprolactone- 

modified dipentaerythritol hexaacrylate) 
AKAYARAD R-604: 25 wt.% (described in Tachibana as a dioxane glycol 

acrylate) 

IRG-185: 5 wt.% (described in Tachibana as a photopolymerization 



As a result of the measurement, it is found that the medium has an expansion 
coefficient under humidity of 5.79 x 10~ 5 (1/%), which is outside the claimed value of 
less than 5.5 x 10 5 (1/%) recited in independent claims 1, 10 and 14 (and the claims 
dependent thereon). This experiment provides additional support for Applicants' 
contention that the cited references do not necessarily disclose materials for optical 
data recording media having the properties of the claimed media. 

For at least the reasons discussed herein, Applicants urge that claims 1, 5, 6, 
10-1 1 and 13-14 are patentable over the Tachibana patent. In addition, Applicants 
contend that claim 12, which recites balancing the bending moments of the 
transparent substrate and the protective film and describes the positional relationship 
between the neutral plane and the thin film layer, is also patentable over the 
Tachibana reference. 

In summary, none of the cited documents, taken alone or in any combination, 
teach or suggest optical recording media which are resistant to deformation or 
warpage induced by changes in relative humidity. Moreover, none of the- cited 
documents teach or suggest that the materials used in the fabrication of the optical 
. recording media should be selected to have low expansion coefficients under humidity 
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